A tritium derivative method for sequence analysis of polyribonucleotides is detailed, which is based on borotritide reduction of oligonucleotide-3' dialdehydes generated by controlled snake venom phosphodiesterase/alkaline phosphomonoesterase digestion and periodate treatment of time point aliquots of the incubation mixture. Radioactive oligonucleotide derivatives are resolved according to chain length by PEIcellulose 1 anion-exchange TLC and their 3'-termini identified by techniques described in the preceding paper of this series^. The present tritium derivative method is compared with the one described previously 2 .
INTRODUCTION
A tritium derivative method for sequence analysis of poly-2 ribonucleotides was described recently , which involves the following steps:
1. Incubation of an oligonucleotide with NalO. and alkaline phosphomonoesterase at pH 8.
2. Treatment of aliquots of the incubation mixture with ( H)-labeled borohydride.
3. Resolution according to chain length of the labeled oligonucleotide derivatives formed in step 2 by anion-exchange TLC on PEI-cellulose. 4 . Digestion ±n situ of labeled oligonucleotide spots with RNase T 2 to release labeled 3'-terminal nucleoside trialcohols. Table 1 . The 5'-terminus of this nucleotide was 2 shown to be cytidine by the procedure described previously , thus establishing the complete sequence.
Addition of NalO-to the time point aliquots was found to stop almost immediately further degradation by snake venom phosphodiesterase. This appears to be due to enzyme inhibition by NalO^ and resistance of terminally oxidized nucleotides to attack by the phosphodiesterase (unpublished observations) .
In tr3 absence of phosphomonoesterase ( monophosphates cannot be detected in the reaction mixture (Fig. 1 A ) .
Inspection of Fig. 1 Table 2 Radioactivity (cpm) of (3H)-oligonucleotide-3• dialcohol spots following snake venom phosphodiesterase/phosphatase degradation of ApApUpCpUpCpUpUpApGp. 
7.
The recovery of "dinucleotides" (dinucleoside phos-phate dialcohols) was found to be somewhat low in Procedure I 2 depending on the chromatographic conditions . Procedure II consistently affords higher recoveries of these compounds, probably because of the slow action of snake venom phosphodiesterase on dinucleotides (provided they do not carry a 5'-6 29 phosphomonoester group ' ) . Procedure \1 thus appears to be slightly more sensitive than Procedure I with regard to the identification of the position adjacent to the 5'-terminal nucleoside.
8. Procedure I is highly reproducible: As mentioned o previously , no differences in reaction rates were observed when different batches of commercial, electrophoretically purified alkaline phosphomonoesterase from E. coli were compared and there was no indication of endonucleolytic cleavages. (It is possible that the presence of NaIO 4 causes the inactivation of traces of endonuclease during the digestion.) On the other hand, variations in activity and properties of commercial snake venom phosphodiesterase preparations are well known and some batches have been found to be contaminated with 30 endonuclease . Each preparation of this enzyme has to be assayed, therefore, as to its suitability for partial digestion, and the optimal enzyme concentration should be established in a preliminary experiment. No evidence for endonuclease activity was found in the batch used in the present study (see Experimental) but contaminating 5'-nucleotidase activity had to be removed so as to make the preparation suitable for the identification of 5'-terminal nucleosides.
Thus, in spite of a number of similarities, there are distinct differences between the 2 procedures; it may be hoped that both will be useful complementary tools in sequence studies on RNA in cases where the high sensitivity provided by isotope derivatization is essential for structural characterization of a particular RNA.
